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SEATTLE CITY LIGHT WORK ORDER 906

1990 SUMMER MONITORING OF THE GEORGETOWN FLUME

I INTRODUCTION

THE GEORGETOWN STEAM PLANT FLUME SYSTEM IS WATERCOURSE THAT CONNECTSCONNECT THE

INACTIVE STEAM PLANT DRAIN TUNNEL TO SLIP IN THE DUWAMISH ESTUARY IN

NOVEMBER 1985 PCBCONTAMINATED SEDIMENTSSEDIMENT WERE REMOVED FROM THE GEORGETOWN FLUME

SYSTEM PCBCONTAMINATED SOILSSOIL IN THE CATCH BASIN AREA OF THE STEAM PLANT YARD

WERE ALSO EXCAVATED DURING THE 1985 CLEANUP IN MARCH 1987 THE BOEING COMPANY

WAS GIVEN 90DAY NOTICE OF CANCELLATION OF ITS PERMIT TO DISPOSE PROCESSPROCES

COOLING WATER INTO THE FLUME THE PERMIT WAS LATER REVOKED BY CITY LIGHT THE

BOEING COMPANY SUBSEQUENTLY SEALED THE STORM DRAIN SPOUTSSPOUT AND PLUMBING THAT

DISCHARGED ITS COOLING WATER INTO THE FLUME IN APRIL 1987 RAVEN SERVICESSERVICE

CORPORATION UNDERTOOK PROJECT AUTHORIZED BY SEATTLE CITY LIGHT WORK ORDER 87

TO DETERMINE IF ANY NEW PCB CONTAMINATION HAD REENTERED THE SYSTEM THISTHI STUDY

WAS CONDUCTED TO COMPLY WITH DEPARTMENT OF ECOLOGY ORDER RESULTSRESULT OF

THE 1987 STUDY INDICATED THAT SOME RECONTAMINATION OF THE FLUME SYSTEM HAD

OCCURRED DOCUMENTATION AND CHRONOLOGY OF THE RECONTAMINATION OF THE FLUME

SYSTEM WAS PRESENTED IN THE REPORT FOR WORK ORDER 8710 PAGE 16 ADDITIONAL

FLUME MONITORING OCCURRED IN JULY 1988 AS AUTHORIZED BY SEATTLE CITY LIGHT WORK

ORDER 8812 TO ASSESSASSES THE EXTENT OF PCB CONTAMINATION IN 1989 QUARTERLY

MONITORING WAS AUTHORIZED BY WORK ORDER 896 AND CONSISTED OF SPRING AUTUMN

AND WINTER MONITORING ONLY THE QUARTERLY MONITORING PROGRAM IS SCHEDULED TO

CONTINUE IN THE FUTURE UNTIL THE FLUME IS EITHER CLOSED OR FILLED IN THE

LOCATION OF THE FLUME IN RELATION TO THE CITY IS SHOWN IN FIGURE 1
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THE STRUCTURE OF THE FLUME INTERIOR LINING CHANGESCHANGE FROM CONCRETE TO WOOD IN THE

DOWNSTREAM DIRECTION BETWEEN THE MOUTH OF THE DOUBLE PIPESPIPE AND THE TIDE GATES

IN 1989 AN ADDITIONAL SAMPLING PROJECT WAS INITIATED TO DETERMINE CONCENTRATIONSCONCENTRATION

INSIDE THE WOOD PLANK LINING OF THE FLUME WOOD CORESCORE FROM PLANKSPLANK NORTH OF

MYRTLE STREET WERE COLLECTED AND ANALYZED DURING AUTUMN AND WINTER MONITORING

WOOD CORE TESTING WAS COMPLETED DURING THE SPRING MONITORING CONDUCTED

JUNE 1990 NEAR THE END OF THE RAINY SEASON THE 1990 SPRING QUARTER MONITORING

INVOLVED REASSESSMENT OF PCB CONCENTRATIONSCONCENTRATION IN THE 1985 CLEANUP AREA SUMMER

QUARTER MONITORING WHICH WAS CONDUCTED ON 23 AUGUST 1990 DURING THE DRY SEASON

IS REPORTED HERE

II SAMPLE METHODOLOGY

A SAMPLING STRATEGY

IN ACCORDANCE WITH EPA SW846 TEST METHODSMETHOD FOR EVALUATING SOLID WASTE

SAMPLING STRATEGY WAS CHOSEN FROM SECTIONSSECTION MOST ANALOGOUSANALOGOU TO THE NATURE

OF THE SITE THESE SECTIONSSECTION WERE 143 AND 144 THE SAMPLING SCHEME FOR

FLUME SEDIMENTSSEDIMENT CONSISTED OF PATTERN OF COLLECTION POINTSPOINT ESTABLISHED IN

1987 THE PRESENT SAMPLE LOCATIONSLOCATION WERE CHOSEN CONSISTENT WITH THAT PATTERN

B CONTAINER AND SAMPLING EQUIPMENT

ALL SAMPLESSAMPLE WERE PLACED IN PRECLEANED 270 ML WIDEMOUTH GLASSGLAS CONTAINERS

SCREW CAP LIDSLID WERE LINED WITH ALUMINUM FOIL THE PRECLEANING PROCEDURE

INVOLVED SCRUBBING WITH SPECIAL PETROCHEMICAL DISSOLVING SOAP

PRODUCTSPRODUCT INC EDNONDSEDNOND WASHINGTON FINAL RINSING WITH METHYLENE
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CHLORIDE WAS UNDERTAKEN TO REMOVE ANY INVISIBLE GREASESGREASE AND DETERGENT

RESIDUES

SCOOPSSCOOP WERE LABORATORY GRADE STAINLESSSTAINLES STEEL BEFORE USE ALL TOOLSTOOL WERE

BUFFED FREE OF RUST CLEANED WITH PETROCHEMICAL DISSOLVING SOAP AND RINSED

WITH NIETHYLERIE CHLORIDE

C FIELD OBSERVATIONSOBSERVATION

DATA ON THE COLLECTION PROCESSPROCES AND OBSERVATIONSOBSERVATION OF THE PHYSICAL NATURE OF

THE SAMPLESSAMPLE WERE KEPT IN THE BOUND FIELD LOG BOOK THE FORMAT FOR THISTHI BOOK

IS CHRONOLOGICAL

D SAMPLE COLLECTION

METHOD 8080 IN THE EPA SW846 MANUAL DESCRIBESDESCRIBE THE PROTOCOL FOR HANDLING

ORGANOCHIORINE PESTICIDESPESTICIDE AND POLYCHLORINATED BIPHENYLS COMPLIANCE WITH

THESE INSTRUCTIONSINSTRUCTION NECESSITATED USING GLASSGLAS CONTAINERSCONTAINER ARID SPECIFIED

CONDITIONSCONDITION FOR REFRIGERATION ALL SAMPLESSAMPLE IN OUR CASE WERE DELIVERED TO THE

LABORATORY IN TIME TO COMPLY WITH THE MAXIMUM SEVEN DAYSDAY STORAGE FOR

EXTRACTION ARID THIRTY DAYSDAY FOR COMPLETE ANALYSIS

FLUME SEDIMENTSSEDIMENT WERE SHALLOW NOMINALLY 02 INCHESINCHE THICK FEW SAND BERMSBERM

WERE FORMED ALONG THE FLUME BOTTOM BY TIDEWATER ACTION AND FEW WERE BUILT

UP TO SEVERAL INCHESINCHE THICK AT THE TIME OF SAMPLING WHERE THE FLUME

SEDIMENTSSEDIMENT WERE LESSLES THAN THICK THE ENTIRE DEPTH WAS COLLECTED IN THE

SUBSAMPLE WHERE THE SEDIMENT THICKNESSTHICKNES WAS GREATER THAN THE VERTICAL

EXTENT OF THE SUBSAMPLE COLLECTED WAS 2 SINCE ACCESSACCES TO THE SAMPLE SITESSITE
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WAS RESTRICTED BY THE WIRE HEAVY MESH ACROSSACROS THE TOP OF THE FLUME SPECIAL

DEVICE WAS USED IN THE FORM OF AN CM STAINLESSSTAINLES STEEL SPOON BENT TO 900

ANGLE AND ATTACHED TO 12 DIAMETER LONG STAINLESSSTAINLES STEEL PIPE THE

SPOON WAS FERRETED THROUGH HOLESHOLE IN THE MESH AND USED AS SCOOP AGAINST THE

FLOOR OF THE FLUME COMPOSITING WAS ACCOMPLISHED IN STAINLESSSTAINLES STEEL 30

CM DIAMETER MIXING BOWL SAMPLING LOCATIONSLOCATION ARE SHOWN IN FIGURE 2

PHYSICAL DESCRIPTION OF THE SAMPLESSAMPLE IS PROVIDED IN TABLE II

E ANALYSISANALYSI

SAMPLESSAMPLE STORED NO LONGER THAN FIVE DAYSDAY AT WERE EXTRACTED WITH

METHYLENE CHLORIDE AND TAKEN UP WITH PESTICIDE GRADE HEXANE SAMPLESSAMPLE WERE

PRETREATED WITH FLORISIL FILTERSFILTER TO REMOVE RESIDUESRESIDUE THAT INTERFERE WITH THE

PCB DETERMINATION MODIFICATION OF USEPA METHOD 3540 AS SPECIFIED

BY 40CFR136 THE SAMPLESSAMPLE WERE ANALYZED BY MODIFICATION OF THE PACKED

COLUMN GAS CHROMATOGRAPHY PROCEDURE DESCRIBED IN METHOD 3550 USING

CAPILLARY COLUMN THE AUTOMATED GAS CHROMATOGRAPH CORP DIMENSION

WITH ELECTRON CAPTURE DETECTOR WAS USED CONCENTRATIONSCONCENTRATION BELOW 001 PPM

ARE BELOW THE DETECTION LIMIT

III RESULTSRESULT

TEMPERATURESTEMPERATURE AS RECORDED WITH THE 005 IMMERSION THERMOMETER WERE AIR

255C WATER IN THE FLUME HEAD 200C WATER AT DOUBLE PIPESPIPE HEAD 205C

STATE OF THE TIDE WAS 20 REFERENCED TO SEATTLE TIDES THE FLUME HAD BEEN

EMPTYING OF TIDEWATER SINCE 719 AM THE TIDE BEGAN TO RISE FROM 19 FEET AT

121 PM SAMPLE COLLECTION BEGAN AT 100 PM
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THE PCB RESULTSRESULT ARE LISTED BY AROCLOR AND BY TOTAL CONCENTRATION IN TABLE I

THE PCB TOTAL CONCENTRATIONSCONCENTRATION ARE SHOWN AT THEIR LOCATIONSLOCATION IN FIGURE 2 ALSO

IN TABLE THE RESULTSRESULT OF THE SPRING MONITORING ARE PRESENTED ONE COMPOSITE

SAMPLE FROM THE FLUME HEAD NEAR THE TUNNEL ENTRANCE CONTAINED 255 PPM NEAR THE

MOUTH OF THE FLUME HEAD 06 PPM WAS FOUND AT THE HEAD OF THE DOUBLE PIPESPIPE 251

PPM WAS REPORTED IN THE COMPOSITE OF FOUR SUBSAMPLESSUBSAMPLE ABOVE THE TIDEGATESTIDEGATE 02

PPM WAS FOUND THE OTHER COMPOSITESCOMPOSITE INCLUDING THE SLIP SAMPLE DISPLAYED NO

DETECTABLE PCB SIGNALS
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SEATTLE CITY LIGHT WORK ORDER 906

1990 SUMMER MONITORING OF THE GEORGETOWN FLUME

SAMPLE LISTINGSLISTING

TABLE

PCB PCB PCB PCB

CONCENTRATION CONCENTRATION CONCENTRATION CONCENTRATION

SAMPLE PPM PPM PPM PPM
SUBSAMPLE LOCATION AROCLOR 1254 AROCLOR 1248 SUMMER TOTAL SPRING TOTAL

GS1 2 FLUME HEAD 24 15 255 339

GS2 2 FLUME HEAD 04 02 06 15

GS3 2 DOUBLE PIPE HEAD 20 51 251 01

GS4 4 ABOVE TIDEGATESTIDEGATE 02 01 02 03

GS5 4 BELOW TIDEGATESTIDEGATE 01 01 01 01

GS6 2 WILLOW ST BRIDGE 01 01 01 01

GS7 2 SLIP 01 01 01 01
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SEATTLE CITY LIGHT WORK ORDER 906

1990 SUMMER MONITORING OF THE GEORGETOWN FLUME

SAMPLE DESCRIPTIONSDESCRIPTION

TABLE II

SAMPLE

SUBSAMPLE LOCATION DESCRIPTION

GS1 2 FLUME HEAD WATER WAS DEEP WITH PAINT SCRAPINGSSCRAPING FROM

EAST END FOUR REPAINTING NEARBY TOWERSTOWER FLOATING ON TOP
FEET FROM BARRIER SEDIMENTSSEDIMENT WERE DEEP OF VIOLETBROWN SAND

ABOVE ANEROBIC MUD SEDIMENTSSEDIMENT SUPPORTED

GRASSY MOSSMOS GROWTH

GS2 2 FLUME HEAD WEST OF BROWN SILTCLAY ABOVE OF BLACK SAND

END TWO FEET SUPPORTING WEEDLIKE GRASSGRAS LONG
FROM DRAIN

GS3 2 DOUBLE PIPESPIPE HEAD BLACK SANDY ORGANICLADEN MUD WITH OLD

HUMUSHUMU OF DECAYED LEAVESLEAVE AND SMALL PEBBLES
SEDIMENT WAS DEEP AND LITTERED ON TOP

WITH FAST FOOD CONTAINERS

GS4 4 ABOVE TIDE GATESGATE UPSTREAM BROWN SAND OVER BLACK HUMUSHUMU AND

CLAY SUPPORTING BLUE MOSSY PLANTS
ISLANDSISLAND ARE THICK DOWNSTREAM SOME

CONSTRUCTION SAND SWIRLED BY TIDESTIDE INTO

BERMSBERM THICK

GS5 4 BELOW TIDE GATESGATE UPSTREAM GRAY AND BLACK FINE CLAYSAND
THICK SUPPORTING BLUEGREEN MOSSY

PLANTS
DOWNSTREAM FINE SANDY BERMSBERM TO THICK

RUNNING INTO BROWN SMOOTH MUD

GS6 2 WILLOW ST BRIDGE UPSTREAM FINE BLUE AND BLACK SILT AND

HUMUSHUMU ABOUT THICK

DOWNSTREAM CONSTRUCTION SAND BERMSBERM
THICK

GS7 2 SLIP SUBSANIPLESSUBSANIPLE WERE TAKEN SOUTH OF THE LEFT

SIDE OF THE OUTFALL AND SOUTH OF THE

CENTERLINE OF THE OUTFALL SEDIMENT WAS

COVERED WITH WOOD DEBRISDEBRI SLIVERSSLIVER 18 LONG

OVER BLUEBLACK OILYAPPEARING ANEROBIC

SILT
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FIGURESCL GEORGETOWN FLUME SYSTEMSUMMER 1990 SAMPLING

HEAD OF DOUBLE PIPESPIPE
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